Modern organizations face many significant challenges because of turbulent environments and a competitive global economy. Among these challenges are the use of information and communication technology (ICT), a multicultural workforce, and organizational designs that involve global virtual teams. Ad hoc teams create both opportunities and challenges for organizations and many organizations are trying to understand how the virtual environment affects team effectiveness. Our exploratory study focused on the effects of cultural diversity and ICT on team effectiveness. Interviews with 41 team members from nine countries employed by a Fortune 500 corporation were analyzed. Results suggested that cultural diversity had a positive influence on decision-making and a negative influence on communication. ICT mitigated the negative impact on intercultural communication and supported the positive impact on decisionmaking. Effective technologies for intercultural communication included e-mail, teleconferencing combined with e-Meetings, and team rooms. Cultural diversity influenced selection of the communication media.
Introduction
The use of information and communication technology (ICT), a multicultural workforce, and changing organizational models that increase worker participation have altered the nature of multinational corporations. One of the significant developments in organizational design is the introduction of team-based structures. An example is the virtual organization [14] , of which virtual teams are the building blocks [69] . Members of these global virtual teams (GVTs) are often dispersed world-wide [41] . Advances in technology facilitate communication and the sharing of information among team members. By employing GVTs, organizations can combineethnographic methods. Our study attempted to add to this body of knowledge and we focused on the link between culture and ICT.
Very little previous empirical research on (dispersed) virtual teams has addressed cultural diversity [32] . Researchers have identified differences in technology use and perception of task technology fit between eastern and western cultures. Lee [39] found that patterns of e-mail use vary (probably due to power distance). Massey et al. [47] found significant differences in the perception of task technology fit between virtual team members from the United States, Asia, and Europe. On the other hand, no significant influence of cultural diversity on trust was found in virtual teams [32] . Since cultural diversity has been assumed to critically impact team effectiveness [21] , and aspects of diversity are likely to be amplified in the virtual setting [30] , these findings call for explanation. One hypothesis is that cultural diversity in decreased in the virtual setting.
It is evident that input variables such as group composition have both direct and mediated impacts on group outcomes [19] and [55] . Previous studies of global face-to-face teams have suggested that cultural diversity has both a positive and negative influence on team effectiveness. Likewise, research into the influence of heterogeneous composition on team effectiveness in face-to-face teams produced mixed results [25] . Earley and Mosakowski, for instance, found that highly heterogeneous teams and highly homogeneous teams exhibited high levels of productivity, while moderately heterogeneous teams had lower levels. Other studies that compared heterogeneous and homogeneous teams concluded that diversity increased effectiveness [12] and [13] . The results of these studies indicated that cultural diversity increased creativity due to a wider range of perspectives, more and better ideas, and less "groupthink," and that cultural diversity therefore could increase performance [49] . In the long run, heterogeneous teams outperformed homogeneous teams in identifying perspectives on a problem and generating alternatives [68] .
On the other hand, heterogeneous face-to-face teams experience higher process losses than homogenous teams because of communication barriers. Since cultural diversity increases the complexity, conflict, confusion, and ambiguity of communication, it sets higher challenges for leaders and members. Previous studies have found that culturally diverse groups exhibit lower levels of integration and cohesion [67] ; the lack of shared mental models inhibits understanding among team members. Furthermore, the most evident aspects of miscommunication are less accuracy in communication, slower speech, and translation problems. Barna [3] suggested that there are six reasons why intercultural communication fails to create mutual understanding: false assumptions of similarity, language, nonverbal misunderstanding, the presence of misconceptions and stereotypes, the tendency to evaluate, and the high anxiety that exists.
Research on co-located heterogeneous groups that use ICT revealed that heterogeneity and the use of technology had both advantages and disadvantages [2] and [7] . Chidambaram and Kautz focused on the extent to which electronic meeting systems help define common ground; they found that some electronic meeting system structures affected diversity-reducing or increasing its impact. For example, the anonymity feature strongly reduced negative aspects of diversity, such as stereotyping, while strongly increasing participation and the meeting quality. The simultaneity feature decreased distortion in communication and collusion; it strongly increased the number of alternatives, the quality of the process and the decision. The electronic recording and display feature strongly decreased distorted communication; decreased collusion; increased cohesiveness, inclusion, and common ground; and eventually increased the quality of the process and decision. Finally, the process-structuring feature strongly increased conflict management, so that process quality increased.
Daily et al. [13] found that groups that used group decision support systems (GDSS) outperformed those that did not. Culturally diverse groups produced a significantly higher number of nonredundant, realistic ideas than homogeneous groups. Daily and Steiner [12] found that groups using GDSS outperformed groups that did not and achieved a higher number of ideas than homogeneous groups that used it. Furthermore, heterogeneous teams that used technology had higher levels of satisfaction. Also, a collaborative conflict management style positively impacted satisfaction with the decision-making process, perceived decision quality, and perceived participation of the virtual teams [56] .
The purpose of our study was to ascertain how cultural diversity within GVTs impacted team effectiveness-whether the effect of cultural diversity was diluted, similar, or amplified in the virtual setting compared to a traditional setting. More specifically, we hoped to answer the questions:
1. How does cultural diversity in virtual teams influence team effectiveness?
2. How do communications technologies mediate the relationship between cultural diversity and team effectiveness?
Methodology
Our exploratory study used an interpretive approach to expand the understanding of some elements of cultural diversity and ICT that may influence GVT effectiveness. The theory was generated through an inductive method because of the lack of a comprehensive framework for conceptualizing the important elements and their relationships.
A total of 41 individuals from nine countries (France, Germany, Israel, Italy, Japan, Netherlands, Switzerland, United Kingdom, and the United States) participated in our study. Number of participants per country ranged from 1 to 15. Data collection involved 41 interviews (16 face-toface and 25 via telephone) over a 9-month period lasting from June 2002 to February 2003.
The data was collected by individual interviews with GVT members of a leading multinational Fortune 500 corporation in the computer industry. The bulk of the data came from ad hoc GVT members who worked for that corporation. The corporation's top management is based in the United States but it has divisions located around the globe.
Nine of the participants in the study were team members of an ad hoc interorganizational GVT created for a research and development project and financed by the European Union under the Information Society Technologies Program. Four of them worked with the five employees of the multinational corporation but were employed by other organizations. This GVT was spread over six European countries and involved employees of seven organizations (participants from four of these were interviewed).
The interview protocol was developed with open-ended questions built upon the research questions and our review of the literature. The interviews were transcribed and interpretation of the text was performed during the analysis [50] . An inductive interpretation method was used [4] . Categories were developed from the data and then concepts from the data were sorted according to the categories. An examination of the sorted data identified patterns and relationships among concepts. Data analysis and coding began once the first interview had been transcribed and lasted until after the final interview had been transcribed. The continuous processing was combined with additional data collection. An open coding method was used for the transcriptions; the categories were developed as the material was coded. Open coding of sections of the text enabled additional codes to emerge from the data. This descriptive and interpretive coding was fine tuned during the analysis until all transcriptions were coded. For example, a "communication" code was assigned during early stages of the analysis to certain paragraphs, but as more paragraphs were added to this category the code was divided into "intercultural communication" and "informal communication." "Intercultural communication" was later divided into "verbal" and "nonverbal communication" and then subcategories were developed for each of these communication styles involved in intercultural communication (Appendix A).
Next, pattern coding was conducted during a systematic comparison of text passages [4] and [36] . Conceptualization and theory generation occurred through a process of continuous data collection and data analysis [23] and [65] . Data analysis and coding involved constant comparative analysis, which is the heart of grounded theory [23] . To generate theories, the capabilities of the NVIVO 1.3 software, which was designed for qualitative analysis, were used to identify co-occurring factors [8] . To identify relationships among the three key concepts, pattern coding invoked "search and retrieve" options across interviews. For example, to explore links between different types of technologies and communication subcategories, the NVIVO matrix capabilities were used to retrieve code concurrences. As a result, the relationship between face-to-face and nonverbal differences and the relationship between e-mail and verbal communication became clear.
Findings

The impact of cultural diversity on GVT effectiveness
Cultural diversity has both positive and negative effects on GVT effectiveness. Participants stated that the negative effects of heterogeneity were due to challenges associated with intercultural communication, and that the positive effects were due to a potential for better decision-making.
Intercultural communication
The negative impacts of cultural diversity resulted from increased complexities resulting from heterogeneity and dispersion. Cultural and language differences resulted in miscommunication, which jeopardized trust, cohesion, and team identity. In the context of our study, these complexities included the higher cost of interaction and the effects of intercultural communication on miscommunication.
Participants suggested that cultural and language barriers produced communication challenges. In particular, lack of accuracy created difficulties in both written and spoken language, requiring team members to invest more time and effort in encoding and decoding messages. Thus, the cost of interaction for both senders and receivers increased. In addition, the cost of interaction was higher for both native, who had to be accurate and yet simple, and nonnative speakers. Another challenge that increased the costs of interaction was the slower pace of nonnative speakers' communication, in particular when using synchronous communication channels.
More specifically, participants reported on dimensions of intercultural communication that may have a negative impact due to cultural diversity. The different dimensions mentioned by GVT members corresponded to the four stylistic modes of verbal interaction identified by Gudykunst and Ting-Toomey: direct/indirect, succinct/elaborate, contextual/personal, and instrumental/affective. Direct/indirect style refers to the extent to which people reveal their intentions using explicit verbal communication. Americans and Israelis stated that GVT members from eastern cultures, such as Japan or China, were not direct in their communication. These team members felt that they were confused while waiting for clarification and clearer responses from Asian team members, and concluded that communicating with them was a frustrating process. The following quote illustrates this (the references for each quote consisted of the identification number assigned to each participant, the date of the interview Succinct versus elaborate style refers to the differing amount of information provided in communication. Elaborate style provided more than just the required information, and succinct style provided less verbal information while using silence and pauses. Americans and Israelis said that the Asians were succinct; these team members claimed that their Asian partners' communication did not involve enough words. They had difficulties in interpreting the silence, which caused them frustration and some misinterpretation.
The Israelis are direct but elaborate in their communication…They will have a lot of discussion about the things that they're direct about…I mean, the Israelis talk a lot, that's how it seems. They say a lot. (38, 1/22/03, U.K.)
The third difference was between the contextual and personal styles. The contextual style was formal, reflecting the social and organizational differences between people, and maintaining the social context; the personal style assumed similarity and equality. German and Japanese participants reported that English language style was more personal than their own language. They felt that when they communicated in English they could not maintain the social structure that was exhibited in their own language. Their inability to maintain the social structure was frustrating.
…because we have some cultural expressions that are more special polite expressions…But in Japan, maybe more complicated or strict expressions exist for how polite you are speaking…depends on the age of the person…so conversation is the same unless there is an older person. With [an older team member], I would speak differently. (13, 8/30 /02, Japan)
The fourth difference was instrumental versus affective-intuitive. The instrumental style was sender and goal oriented, and the affective style is receiver and process oriented. American team members perceived some of the communication incidents among Japanese to be unnecessary because these were not instrumental. The American team members did not feel these messages contained a "to do" component. This created frustration and sometimes misinterpretation by American team members when Japanese team members copied managers on the entire organizational hierarchy for a particular message. While the Japanese focused on maintaining relationships and were process oriented, the Americans felt that this act created conflict and intensified existing misunderstandings. Each of these stylistic differences contributed to miscommunication and frustration.
I don't know why they [Japanese] do, but it is cultural. It's a 'keeping people informed' mentality, and also the upper-level management does not feel that it has to act upon all these notes, which is a different mentality in the United States. (31, 10/21/02, U.S.)
In addition to verbal style differences, participants reported on nonverbal communication challenges such as cultural differences in time orientation and body language.
I have learned [that] we don't know to interpret the body language of all the nations, and we don't express ourselves the same way, so this illusion that if you stand in front of someone you understand him better, I don't even know if it is true, because…the same gestures in different cultures mean completely different things…Until I learned that I was completely wrong, and that anything that has to do with people from other cultures I can't read. (32, 10/22/02, Israel. Translated from Hebrew) Some members of the GVTs were from polychronic cultures such as Portugal and France, while others were from monochronic cultures such as the United States and the United Kingdom. Members of polychronic cultures tended to regard the scheduling of meetings in a more fluid way; for example, they might arrive late (or even very late). This behavior sometimes created tension with other team members who were from monochronic cultures that compartmentalized time.
In European projects…for physical meetings, we see, of course, cultural diversity. People in the North tend to be more precise with respect to time, with respect to quality. People in the South tend to be loose with time…They are not actually right on time. It's a matter of appraising time. Time is less important as you go south…In a European project, everybody knows that we have to be relaxed on that. (34, 1/16/03, France) It should be stressed that GVT members reported that the polychronic/monochronic difference was noticeable primarily during face-to-face meetings and occasionally during teleconferences. Team members from polychronic cultures were timelier when using virtual channels.
For some [countries], it's very important that you respond as quickly as possible. For some others, it doesn't matter; they can wait for a week later. Or for some of them, they would say, "Okay, when I respond, that's okay; it doesn't matter." But for some others, they would say, "I will send a note. I will send a reply that I cannot do it now, but I will put my reply at some point in time, later, in a few days, when they are available to respond." That's the kind of different behavior. In the UK, people are like that, sending you a note and giving you an appointment for later. (34, 1/16/03, France)
Decision-making
The positive impacts of team heterogeneity on team effectiveness were not associated with team intercultural communication but were due to the potential of heterogeneity and dispersion on decision-making [15] . Improved decision-making is made possible by using multiple points of view, increased availability of knowledge and skills, and constructive conflict.
Participants mentioned that leveraging diverse skills and knowledge was an important consideration for improving decision-making, particularly in the design and marketing of products for global markets. Pooling knowledge and skills that were located in remote sites was one particular advantage. The availability of these skills to the GVT enabled the team to perform complex tasks. Diversity in knowledge and skills improved decision-making by providing additional information in the form of unique knowledge or skills. Another example was in the creation of structural conflict among subgroups during the early stages of system development. Designing a cross-functional GVT (for example, with subgroups of users and developers in the interorganizational team) facilitated this process. Input of multiple points of view in the decisionmaking process during the early stages of development became routine and enabled the GVT to develop a better product based on solutions that had been developed to face additional challenges. Participants suggested:
We tended to organize much more by geography, and there was a big problem because people from different labs would compete against each other…So I've changed the way I manage to functionally manage rather than site manage, which is very hard. (9, 8/6/02, U.S.)
For example, in [this team], we have two main subgroups. One is the developmental group, and the other is the user subgroup. And we consistently build these two groups, so they will be in conflict…To reflect the conflict that happens between the market at the level of the suppliers and users. So that we have power and counter-power... but we turn this conflict into positive outcomes…We created not the conflict but the groups on purpose. They manage their own view…and so that they can express their own interests. But these interests [are] of course opposite in many ways…we build this project to have plenty of conflict (33, 1/16/03, France).
It should be pointed out that while the participants elaborated on the negative impact of cultural diversity they discussed the positive impact only briefly. Similarly, Adler found that out of 60 participants in his study, only one saw the positive impact of cultural diversity on performance, while 20 saw a negative impact, and the others saw no impact.
ICT mediation of the impact of cultural diversity on GVT effectiveness
GVT members use multiple technologies for communication and information sharing. Participants in our study reported on their use of e-mail, chat, e-Meetings, teleconferencing, and team room activities, in addition to face-to-face meetings. The media channels were mainly through corporate-wide use of Lotus groupware, which supports e-mail, sametime (chat and eMeetings), team room (shared electronic workspace), and other applications.
Participants suggested that ICTs mitigated the negative impact of cultural diversity and enabled its positive impact. These channels helped team members bridge space and time differences. Email enabled improved encoding and decoding and helped members overcome differences in verbal and nonverbal styles of communication. The use of team rooms increased team identity, and the use of channel combinations allowed team members to overcome miscommunication barriers.
E-mail
Participants reported that GVT members used e-mail more than any other medium. When considering the benefits and limitations of e-mail in the context of GVTs, two aspects were important: (1) the limitations and benefits of the technology, and (2) the benefits and limitations of e-mail for intercultural communication. Obviously, e-mail cannot convey social and nonverbal cues. However, when intercultural communication was involved, some of the limitations became beneficial; the lack of nonverbal and social cues [62] reduced miscommunication due to cultural diversity.
Communicating with technology [e-mail] with people in other countries…removes some of the problems…you don't have all the cultural, physical aspects of communications. You know, the way you speak to a Japanese is not the way you speak to an Arab is not the way you speak to an American, from the point of view of the distance you have to keep, the way you look at them, the way you express feeling, etc. when you just type a text in an e-mail or a chat system…all that disappears, there is just the plain text there. (1, 7/17/02, U.S.)
The use of e-mail reduced miscommunication due to language differences among GVT members. Participants suggested that non-native English speakers were able to express themselves better through e-mail than by talking.
The Japanese, writing is okay for us, but speaking or hearing is tough for us. So writing…and sending the messages…that really helps us for the communication. E-mail provided native and nonnative speakers with the ability to improve the accuracy of the message by using spell checkers and going over the message before it was sent. Participants said:
I would rather use e-mail because…I can use the spell checking….(16, 9/10/02, Israel. Translated from Hebrew) …because in e-mail, you tend to…read over and want to be explicit so I go back, and say this, this and this. (2, 7/24/02, U.S.).
The result was improved accuracy and easier decoding. This benefit of text-based computer mediated communication for diverse participants in asynchronous learning networks was pointed out previously [27] . Also, local group efforts in encoding and decoding e-mails helped to improve accuracy. As one of the French team member claimed:
I knew that it would be very important that all of the information that we write in English is not ambiguous at all. So…I spent a lot of time writing messages in English, trying to make sure that these messages would be clear enough and not ambiguous…I would prepare an e-mail that I would deliver to the mailing list [of the entire GVT], and before sending this e-mail to the mailing list, I would ask my teammates [in the same location] if they agree with the statement. (42, 2/21/03, France)
Finally, e-mail also eliminated the vocal noise of nonnative speakers' accents.
With the Japanese and the Chinese…even if it begins on the phone, eventually we ask them to do it all via e-mail. Because we just don't understand what they are saying. (16, 9/10/02, Israel. Translated from Hebrew) Thus, miscommunication due to language barriers was reduced in GVTs that conducted most of their work using e-mail, which did not eliminate the negative impact of differences in verbal style, but did reduce it. This was due to the use of "e-mail style," which is formal, technical, and structured with short and precise sentences. In it, each message contains only one message that is embedded in its context, with high accuracy and direct style.
One learns to use very simple language and short sentences…For example, in an email…you will not include more than one idea…If you have three different things to say you will do it in three separate messages…Since I observed it with the Indian, the Japanese, everyone learns slowly to behave in a universal way. (32, 10/22/02, Israel. Translated from Hebrew) I think the Japanese tend to be more direct in e-mail or attempt to be. Because for one thing, Japanese, or Asians, are just, they don't like to say "no." (10, 8/10/02, U.S.)
In addition, e-mail gave the text in a sequence that did not include pauses for interpretation.
One of the things that I am doing is to listen, which is very difficult with the Japanese. I can't get to [understand] them at all. I listen enough to know that I don't know anything.
With the Japanese I know that I have no clue about how to communicate with them well…The Japanese they simply don't talk, you have nothing to listen to. So you would learn how to exchange messages with them. ( E-mail mitigated the negative impact of differences in verbal and nonverbal style, thus reducing miscommunication. In addition, e-mail reduced the effect of different time zones. Differences between polychronic and monochronic cultures manifested themselves mainly in face-to-face meetings. E-mail reduced the challenges associated with cultural diversity. The rehearsability or editability of e-mail helped overcome language barriers. E-mail as a lean medium did not allow accents and nonverbal misinterpretations to occur. Similarly, the relative absence of social cues facilitated intercultural communication.
Teleconferencing
Participants reported that in addition to e-mail, GVT members used teleconferencing frequently. Participants suggested that language encoding was more difficult via phone than in face-to-face communication or e-mail. Vocal cues were distracting and unfamiliar accents often created miscommunication. Nevertheless, teleconferencing mitigated some of the negative impacts and supported the positive impacts of cultural diversity.
Participants described ways they overcame the challenges of teleconferencing. One way they avoided miscommunication was to avoid teleconferencing with team members who spoke with unfamiliar accents. Another tactic included restating arguments and agreements and creating written summaries of agreements during a teleconference or immediately afterwards. Participants also enlisted help from their local groups when encoding or decoding messages. Finally, using one channel of communication to complement another created new capabilities for intercultural communication; for example, teams used Lotus Sametime e-Meetings during group teleconferences. The following quotes illustrate these tactics in the words of the participants: In their case [with Japanese] I find that it helps to reinforce it with an e-mail afterwards…I sometimes use e-mail as an adjunct to talking as well so if they call me on the phone…at the end of the call, I might sit down and write them an e-mail saying, "This is what I understood from our conversation." Because by writing it down, they can then review it, think about it, spend time with it. (4, 7/29/02, U.S.)
But most of the time [during teleconferences] we sit all together. We also help each other to get the full picture…what we understand and what we don't understand…We will turn the phone to mute, and we will say,"What did he mean?" (15, 9/22/02, Israel. Translated from Hebrew).
We could do…an e-Meetings…share part of my desktop with someone else. And this is typically what we set up when we talk with the [Japanese] guys…As we talk about issues, we'll type in the result or whatever, the resolution, and we save all this stuff in a database, which we all have access to…As we come to a resolution, I'll start typing there, and I'm hoping that that will help them verify the result and that we're communicating effectively so they can see me typing the result on their screen…Anything visual to sort of help guide the conversation or provide an outline that they can read, it helps them, it helps us all (12, 8/30/02, U.S.).
Above e-mail and telephone, team rooms have changed the way extended, diverse teams work…The great thing about that is, that's almost an electronic version of trust…First off, team identity…is very important…The only people who have access to that are the people on the team or the people that the team has decided collectively that it's okay to have access. So you must be part of us, or you wouldn't have this good little benefit here…Yes, an effective team, one of the very first things they will do is create that team room, set the distribution list, set the policies on what will be public space, what will be private space, what will be administered by a common point, what will be open to everyone…Because it reinforces the membership of the team. If you think about it, it reinforces what it means to be on that team. It's another benefit to belong. (7, 7/30/02, U.S.)
Team room's asynchronous nature, archiving capabilities, and restricted accessibility were useful characteristics for GVTs. The restricted virtual territory was a critical characteristic of team rooms that enable members to bridge geographical dispersion and cultural differences.
Chat
GVT members reported also on their use of Lotus Sametime chat. They typically used it while engaged in other activities, such as meetings or teleconferences. In the intercultural context of GVTs, textual chat has the potential for mitigating the impact of cultural diversity on team effectiveness. Like e-mail, chat eliminated nonverbal differences, etc. Yet maybe because of the synchronous nature of chat, participants did not perceive it to be preferable for intercultural communication. Moreover, users considered chat to be mostly for informal and spontaneous communication. Participants reported chat use among GVT members who shared the same social group and had high social proximity (i.e., at the same line of command or the hierarchy, or who "know one another."). The informal and synchronous nature of chat amplifies differences among GVT members that do not share the same location, time zone, culture, and language. Therefore, chat amplifies the negative effect of cultural diversity on team effectiveness by stressing the socio-cultural context but it reduces the negative effect of cultural diversity on team effectiveness by reducing nonverbal differences as a cause for miscommunication. The following quotation illustrates this:
I like Sametime because…people…figure they need to know you before they Sametime you...Because Sametime is an interrupt, an immediate interrupt. I would not Sametime somebody that I had never met before…or talked to them on the phone and they knew what my job is and why I would even bother them...Typically, it's limited to your most immediate, inner circle of people you work with…(10, 8/10/02, U.S.)
Thus, when compared to face-to-face communication, the use of ICT reduces the challenges associated with cultural diversity and decision-making. Therefore, it is possible that the selection and implementation of particular ICTs could facilitate GVT communication and decisionmaking.
It is possible that the use of an appropriate channel improves GVT effectiveness. Participants in our study reported on contingencies that influenced their channel selection, such as task [10] , [11] and [40] , social and physical proximity, sender and receiver accessibility to a channel, individual preferences regarding a channel [61] , assumptions or knowledge about the receiver's preferences, and -when replying -the initial channel used. The use of ICTs can be partially explained by media richness theory, social influence theory, and social presence theory [63] . "Many elaborations have been suggested … such as situational constraints, symbolic uses and values, initiator-receiver distinctions, sequences of media use, effects of time and experience, and social information-processing" [59] . It was suggested that richness or leanness is not an inherent property of e-mail, but an emergent property of the interaction of the e-mail medium with its organizational context [38] . Likewise, Markus [45] stated that the social context was more important than the medium for communication effectiveness. Even a lean medium can be rich if the organizational context supports it.
Of particular relevance to our study was the impact of social proximity and culture on media choice [64] . Social proximity influenced the preferred formality and synchronicity of the channel. For example, members with high social proximity could use a wide range of channels, while low social proximity precluded synchronous and informal channels. Similarly, when vertical or horizontal organizational differences were significant, employees who were lower ranked or dispersed were more likely to initiate (upward) communication via formal and asynchronous channels. In a similar way, individuals who were unfamiliar with each other selected channels that were perceived to be widely used. The following quote from a participant illustrates this.
The level of familiarity we have will have some effect [on media selection]. Most of the time if it is someone we never talked to, or it is the first time, or we are distant from each other, in a different hierarchical level, in other words he is a top executive or alike, or due to any other reason that creates distance, then I would rather use e-mail since it is more formal; the language is more formal. I can use the spell checker…If it is someone closer to me -closer might be that we have been talking a lot, or we are at the same league, or that we share physical proximity, or due to any other reason that makes me feel that this person is closer to me -I could easily use the chat. (16, 9/10/02, Israel. Translated from Hebrew)
The influence of cultural differences on media choice was an important contingency. Participants suggested that for intercultural communication, cultural differences limited the range of potential effective media channels. Participants suggested that e-mail was frequently selected for intercultural communication. While the impact of social proximity and culture on media choice is important in the context of our study, other contingencies influenced media choice, such as the task at hand. Table 1 summarizes the findings of our study. 
Conclusions and implications
The purpose of our study was to develop an empirically grounded model. It is illustrated in Fig.  1 . Fig. 1 . The impact of cultural diversity and information and communication technology on decision-making and communication.
ICT is a tool that facilitates the process of boundary-crossing to overcome the challenges presented by remote and culturally diverse team members. In particular, our study indicated that ICT mitigated the negative impact of intercultural miscommunication. Although the intended purpose of ICT was to overcome geographical and time zone differences, ICT supported the creation and maintenance of team identity by the use of team rooms that decrease distorted communication (by capturing decisions in a shared database) while increasing team cohesiveness, inclusion, and common ground.
One of our main findings was that cultural diversity of team members was a major factor influencing media selection. Combination of channels was one way in which ICT could operate better than in face-to-face meetings. Our study also confirmed the tendency of team members to perceive diversity to be negative.
Differences in language, verbal styles, and nonverbal styles influenced team effectiveness; nonverbal differences mainly affected face-to-face communication. Information and communication technologies mitigated the negative impact of cultural diversity on team effectiveness while supporting the positive impact.
Based on our work, multinational corporations use e-mail for intercultural communication, with teleconferencing coming second; face-to-face meetings are also common. Some patterns in verbal and nonverbal communication styles are amplified in some channels (e.g., distortion of accents when using a telephone), and others are mitigated or eliminated via other channels (e.g., nonverbal differences when using e-mail). Some of the differences in style and language that cause miscommunication are reduced by e-mail, while others (e.g., nonverbal cues) are eliminated. Except for face to face, the media channels of our study mitigated the negative effects of cultural diversity and dispersion.
One of the main limitations of this study is that results were derived from one organization. Assumptions about the transferability of these findings to other industries and corporations should be made with caution.
Another limitation is in its sample, which included only a few members from some cultures (e.g., Japan, France, and Germany) and many from others (U.S. and Israel). The findings were probably skewed and primarily reflected perceptions of members from these two cultures. Also members of eastern cultures were barely represented in our sample. A similar limitation lies in the selection of quotations used to illustrate the various points; most were from interviews with native English speakers.
Despite these limitations, this study contributed to research theory and management practice.
Dispersed and diverse GVTs that operate using mostly mediated communication need to be able to master a wide repertoire of channels and to be able to use them effectively, but they also need face-to-face meetings. Training in intercultural communication should focus more on differences in verbal styles than on nonverbal differences. GVT members should be able to communicate effectively in all contexts. When team members are dispersed, e-mail is an effective channel and GVTs should use e-mail with synchronous textual chat or screen sharing (e.g., e-Meetings), while engaged in team teleconferences. A team room also supports the creation and maintenance of team identity across sites, time zones, and cultures, as well as team viability.
The implications of our study for systems design emerge mainly from uses of multiple media and combinations of media. Collaborative group systems should incorporate possibilities for using multiple media channels and separate channels. ICT combination requires that systems enable users to customize and mix channels according their different needs in different situations.
